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"1: — Basis of the report 



1 This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originaliy filed" and are not annexed to 
the report since they do not contain amendments.): 



Description, pages: 

1-8,10-33,36-66 as originally filed 
9,34,35 as received on 



08/1 2/1 998 with letter of 



04/12/1998 



Claims, No.: 
1-42 



with telefax of 



27/07/1999 



Drawings, sheets: 

1/19-19/19 



as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. B This report has been established as If (some of) the amendments had not been made, since they have 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

see separate sheet 

4. Additional observations, if necessary: 

see separate sheet 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 



□ the entire intemational application. 
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K claims Nos. 39-42. 



because: 



the said international application, or the said clainns Nos. relate to the following subject matter which does 
not require an international preliminary examination (specif)^: 



(3 the description , claims or drawings {indicate pariicuiar elements beloW) or said claims Nos. 39-42 are so 
unclear that no meaningful opinion could be formed {specif)^: 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

_{g_nQ-intemational^earch-report-hasi?een-establishedJor_tbe_ said claims Nos. . 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 



2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68 J , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
□ complied with. 

H not complied with for the following reasons: 
s e s parate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 
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^ all parts. 

n the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (lA) 


Yes: 


Claims 




No: 


Claims 



2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see~separate~s heet 



VII. Certain defects in the international application 

The following defects in the fomn or contents of the intemational application have been noted: 
see separate sheet 
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VHI , Ce rta i n obs e rv a t i ons on the i ntern a t i on a l a pp li c a t i on 

The following obsen/ations on the clarity of the claims, description, and drawings or on the question whether 
claims are fully supported by the description, are made: 

see separate sheet 
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ITEM I: 

1.1 The amendments introduced with the new application pages filed with letter of 
04.12.1998 does not appear to extend the content of the application beyond what 
is disclosed in the original application. From original page 5, the reader would 
know that the CCT6 sequence is disclosed in WO 95/20654 (D1), the application 
does not state that the sequences in the non-existing Figure 13 should be 
different from those disclosed in D1. 

1 .2 However, the use of the term "apical domain" in claim 1 1 seems to infringe Article 
34(2)(b) PCT. The original passages read that OCT complexes may be a CCT 
microcomplex, a CCT subunit or an active portion thereof. The term "apical 
domain" appears to be much broader. The original application does not disclose 
the identification of binding members which bind to a binding site in an apical 

domain.-CJa4rnsJJ-,-J3-^dJLZ^1-9-areJber_elorejBxaro if the amendment 

had not been made. 

ITEM III: 

3.1 Claim 39 is directed to a domain of a protein and is therefore considered to lack 
clarity to an extent at which no meaningful opinion on novelty, inventive step and 
industrial applicability can be given on the subject-matter of claim 39. It is not clear 
to which extent the temn "domain" limits the scope of the claim to a peptide which 
consists of the amino acid sequence D219 to N394 or whether the claim 
encompasses all peptides which contain the said sequence. No opinion can be 
given on claims 40-42 for the same reasons. 



ITEM IV: 

4. The present set of claims do not appear to be linked by a common inventive 
concept. Claims 1-19 are directed to methods for identifying a binding member 
capable of occupying a substrate binding site on the CCT complex. Claims 29-30 
concern the use of the binding members in therapy, claims 31- 37 concern a 
method which involves the use of a binding member and claim 38 is directed to a 
pharmaceutical composition which contains the binding member . 
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The identification ot the binding members and their use are only considered to be 

linked by a common concept In case the binding member, per se, is novel and 
inventive. However, in the present case the binding members, per se, are not 
considered inventive (cf Item V below). The subject-matter of claims 1-19 is 
therefore not considered to be linked by a common inventive concept to the 
subject-matter of claims 29-38. 

ITEM V: 

NOVELTY: 

5. 1 The closest prior art is disclosed in the document WO 95/20654 (D1 ) which 
discloses 8 different CCT genes and that the corresponding COT proteins bind to 
and are capable of folding proteins such as tubulin and actin. Further It is 

mentioned that antibodies spe cific for each of the proteins can be made. 

5.2 The identification of binding members is not disclosed anywhere in D1 and the 
subject-matter of claims 1-19 therefore appears to be novel. 

5.3 Though a number of proteins which bind to CCT are known, none of the cited 
prior art documents disclose binding members which occupy a CCT binding site, 
but are not substrates. Claims 21-28 and 38 therefore appear to be novel. 
Methods employing the said binding member are considered novel as well and 
claims 29-37 therefore appear to be novel. 

-INVENTIVE STEP: - 

5.4 The skilled person employs as part of his routine work in determining substrate 
analogues or enzyme Inhibitors, the fact that a binding member can be found by 
measuring inhibition in the binding between a natural substrate and an enzyme In 
the present of a candidate compound. 

5.5 The subject-matter of present claim 1 Is distinguished from this common 
knolwedge In that it is directed to a method for identifying an Inhibitor (ie binding 
member) for CCT binding to its substrate. 
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The applicant argues that the skilled person would iiol use II le louline technique 

for identifying binding members for CCT because GroEL, which is the bacterial 
counterpart of CCT, interacts in an unspecific way with its substrates via 
hydrophobic regions, and the skilled person in the absence of information as to 
the toroid structure of CCT would not have started a screening procedure for CCT 
binding members. 

This explanation is. however, contradicted to some extent by the explainations in 
the introductory part of the present application's description, which states that 
some proteins are not bound at all by CCT and that CCT may have a specialist 
actin/tubulin binding role (p.3, 1.24-25). Thus, for the skilled person it would be 
obvious to test whether the binding between CCT and tubulin/actin is inhibited by 
antibodies binding to certain regions of CCT and by peptide fragments of 
tubulin/actin. Claims 1-8 therefore do not appear to be inventive. 

5.6 Claims 1 1 -1 5, 1 7 and 1 9 do not appear to be inventive for the same reasons as 
claims 1-8. 

5.7 In the search for epitopes, it is a well-known technique in the art to split a peptide 
into smaller fragments and to test the binding of each of these fragments to the 
binding partner. The splitting of actin into smaller fragments and testing of the 
binding of CCT to these fragments (see Figs. 10 & 1 1) therefore appear to be 
obvious options for the skilled person. 

The ap plicant ar g ues that this method has been tested in "Biochemistry, 

vol.38(11), p.3246-3257, (1999)" and leads to the identification of incorrect 
fragments which are not binding to the CCT binding sites, whereas the structure 
oriented method, with which the binding member fragments are identified in the 
present application, gives a correct identification. However, the binding members 
of claim 20 are defined in general terms and are considered to encompass all 
actin fragments which show binding to CCT, including the "incorrect" fragments 
identified in the above scientific article. Claims 20-22 and 25 therefore do not 
appear to be inventive. 
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Thus, as rega r ds t he f r ay ti ie i ils rne n t i oned in Figure 10, on l y those , whic h sh o w — 

an unexpected strong binding to CCT, are considered inventive. Claims 9, 16 and 
23 therefore do not appear to be inventive, whereas claims 10 and 24 appear to 
be inventive. 

5.8 Finally, the modification of a substrate in order to improve its binding affinity is 
likewise well known in the art. Thus, claim 18 does not appear to be inventive. 

5.9 The modifications of the binding member mentioned in claims 26-27 are also well 
known in the art and therefore does not add anything inventive to claim 20. 

5.10 The use of tubulin and actin in medical therapy is widely suggested in the prior art. 
The use of the active fragments of tubulin and actin would not appear to result in 
an unexpected effect and claims 28-30 and 38 therefore do not appear to be 
inventive. 

5.1 1 As mentioned In the top paragraph on p.23 of the present application's 
description, the design of mimetics is a known approach in the development of 
pharmaceuticals. Claims 31-37 do not appear to go beyond the design options 
which the skilled person would use when designing an assay for finding mimetics 
to the CCT binding substrates. 

INDUSTRIAL APPLICABILITY: 

5.12 The claims are directed to products and methods, which are carried out in-vitro, 
and are therefore considered industrially applicable. 



P-DOCUMENTS: 

5.13 EMBO Journal, vol.1 6(1 4), p.431 1-4316 published on 16.07.1997 

This document is all published after the present application's priority date. It is 
therefore relevant for only those parts of the present application, if any, which do 
not have a valid claim to priority. The present written opinion is drafted assuming 
that the claimed priority is valid. 
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ITEM VI: 



Certain published documents (Rule 70.10) 



Application No 
Patent No 

W098/13496 



WO 98/24909 



Publication date 
(day/month/year) 

02.04.1998 



11.06.1998 



Filing date 
((Jay/monWy»ar) 

26.09.1997 



03.12.1996 



Priority date (valid claim) 
(dayMionth/year) 

26.09.1996 & 
03.12.1996 

03.12.1996 



The above documents are all published after the present application's priority 
date. They are therefore only relevant for those parts of the present application, if 
any, which do not have a valid claim to priority. The present written opinion is 

drafted assuming that the claimed priority is valid. 

However, those of the above documents, which enjoy an earlier priority date than 
the present application, may become relevant prior art in the Regional phase of 
the present application. 



ITEM VII: 

It is not possible to incorporate the teaching of a prior art document into the 
present application's disclosure by the expression "herein incorporated by 
reference" or equivalents thereof (see p.28 , 1.34-35 ) (cf PCT Guidelines, C-ll, 
4.17). 

ITEM Villi 

8.1 Claims 1 and 1 1 appear to relate effectively to the same subject-matter and to 
differ from each other only with regard to the definition of the subject-matter for 
which protection is sought ..and/or., in respect of the terminology used for the 
features of that subject-matter. The aforementioned claims therefore lack concise- 
ness. Moreover, lack of clarity of the claims as a whole arises, since the plurality 
of independent claims makes it difficult, if not impossible, to determine the matter 
for which protection is sought, and places an undue burden on others seeking to 
establish the extent of the protection. 
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8.2 .The same objection applies to claims 5 and 31 wnicn appear lo have idenliual 

scopes, as well. 

8.3 Claim 20 defines the claimed compound by Its activity and a size between 5 and 
40 amino acids. A functional definition of a compound is allowable only if the 

definition-is-unambiguous and-it-Gan-be-tested-without-undue-burden_by the skilled 

person whether or not a given substance falls within the said functional definition. 
In the present case, the skilled person cannot test whether a given substance 
occupies a CCT substrate binding site. Moreover, the document "Biochemistry, 
vol.38(11), p.3246-3257, (1999)" shows that some uncertainty exists in the field. 
The binding affinity of compounds often differ by degree. In the present 
application, it is not clear to what degree the test substance must occupy the 
binding site. 
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subtrates and then release them again. It may be preferable 
to obtain a binding member that binds tightly to the CCT 

complex or part thereof so that it is not released in the 

normal way. Again modification of the peptides or peptide 
5 fragments may be carried out in order to achieve optimum 

binding characteristics . 



Further, such peptides may be coupled with a coupling 
partner, preferable a second peptide derived from other 
10 than a substrate of CCT, to form of a fusion protein. Such 
second peptide may provide other characteristics such as 
the ability to cross a cell membrane so as to deliver the 
binding members into the cytoplasm. 

-1-5 T-he p-reg^ ^t inv e^4^-on fiu-r^th^r^ p^ov-i-des ^poiypep-t-i-des- 

comprising a CCT substrate binding site or active portion 
thereof. Preferably, said polypeptide will comprise an 
amino acid sequence having at least 80% homology with any 
one of the sequences for CCT apical domain residues even 

20 more preferably an amino acid sequence having at least 90% 
or 95% homology therewith. 

Such CCT substrate binding sites or their active portions 
may be used in assays for screening for further binding 

2 5 — ~ membe r s~cap able- o f ~modu la tl n g^ t h e— i n t e r a c t i o n— o f — a— p r o t e i n 
to be folded and the CCT complex. These binding members, as 
mentioned above, are preferably peptides and may be useful 
as peptide mimetics to inhibit the interaction of the CCT 
complex and the protein to be folded. Examples of such 

30 binding members include antibodies which may be raised 
against specific CCT substrate binding sites according to 
well known techniques. Such antibodies form a further 
aspect of the present invention and are described in more 
detail below. 

35 
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Figure 13 shows in graphical form the absorbance at 410nm 



for the peptides as illustrated in Table 2 in order to show 





that actin makes contacts with isolated CCT5 subunit apical 


5 


domain . 




Figure 14 shows in graphical form the absorbance at 410nm 




— f o r the — pept i de s — as — i-liu s t r a t ed — in— Table — 2 — t o — show that — 




Groel recognises the same actin peptide sequences as CCT 




but also recognises several others in addition. 


10 






De'taxled descrlr>'tlon 




De£±n±1:ions 




"CCT" shall mean the complex comprising CCT subunits a, (3, 


15 


Y, 5, e, n and 9 in the form of a single or double 




toroid structure described in Kubota et al, Eur . J. 




Biochem (1995) 230 , p3-16. 




Parts of the CCT complex are described below as a CCT 


20 


micro-complex, a CCT subunit, or an active portion of a CCT 




subunit . 




"CCT micro-complex" shall mean any combination of two or 




more CCT subunits. 


25 






"CCT subunit" shall mean any individual protein encoded by 




one of the CCT genes Ccta (CCTl) , Cctb (CCT2), Cctc 




(CCT3), Cctd (CCT4), Ccte (CCT5), CctZl, CctZ2 (CCT6) , 




Ccth (CCT7) or Cctq (CCT8) described in Kubota et al , 


30 


Eur. J. Biochem. (1995) 230 , p3-16; Kubota et al, Gene 




(1995) 154 231-236; Kubota et al FEBS LETTERS (1997) 402 




53-56. 
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Claims 

j 

1) Use of a CCT complex or part thereof for identifying a ' 
binding member capable of occupying a substrate binding I 

5 site on the CCT complex or part thereof wherein the 

binding member inhibits the binding of the CCT substrate 

and th^ CCT compl_ex„. . . „ . „ 

2) Use according to claim 1 wherein the binding member is 
10 an antibody. 

3) Use according to claim 1 wherein the binding member is 
a peptide or a peptide fragment. 

4-)— Use-^^eer Kiing t o c l-ad- m 3 w hrerel-r i tlie p 'e ptid B~~cjr 

peptide fragment is greater than 5 amino acids in length. 

5) Use according to claim 4 wherein the peptide or 
peptide fragment is from 5 to 4 0 amino acids in length. 

20 

6) Use according to any one of claims 3 to 5 wherein the 
peptide or peptide fragment is derived from a CCT 
substrate . 

-2-^ 7-)— Use— according-to— c±a-im— 6— wh'er"e"in~1:he su&s'tra'teTs 

selected from the group consisting of actin, tubulin or 
cyclin. 

8) Use according to claim 7 wherein the substrate is 
30 actin. 

9) Use according to any one of claims 3 to 8 wherein the 
peptide or peptide fragments comprises any one of the 
sequences shown in Figure 10. 
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10) Use according to any one of claims 3 to 9 wherein the 
peptide or peptide fragment comprises the amino acid 



sequence GRPRH, 



5 11) A method of identifying a binding member capable of 

occupying a substrate binding site on a CCT apical 

_ domain ;.„compxi.sing„the _steps^ . . _ 

contacting a candidate binding member with said CCT 
apical domain; and 
10 determining binding between said candidate binding 

member and the CCT apical domain. 

12) A method according to claim 11 wherein the binding 
member is a peptide or peptide fragment. 



-1-5- 



20 



13) A method according to claim 11 or claim 12 wherein 
the candidate binding member is a peptide or peptide 
fragment having an amino acid sequence corresponding to 
the amino acid sequence of a CCT apical domain. 

14) A method according to claim 13 wherein the CCT 
substrate is actin. 



15) A method according to claim 14 wherein the CCT 
"25 "substrate^i's—tubulrin-; ^ 



30 



35 



16) A method according to any one of claims 12 to 14 
wherein the peptide or peptide fragment comprises any one 
of the sequences as shown in Fig. 10. 

17) A method according to any one of claim 11 to 16 
further comprising the step of immobilising the candidate 
binding member on a solid phase prior to contacting with 
the CTT apical domain. 

AMENDED SHEET 



10 



18) A method according to any one of claims 11 to 17 
further comprising the step of modifying the candidate 
binding member to improve its binding with the CCT apical 
domain. 

19) A method according to any one of claim 11 to 18 

whe r e in bi nding between the candid ate binding mem ber an d 
the CCT apical domain is determined by a competitive 
assay. 



20) A binding member capable of occupying a CCT substrate 
binding site, comprising of an amino acid sequence of 5 
to 40 amino acids derived from a CCT substrate. 

-1-5 2d--)— A-43i-n^l-n^--^^mber"-a^^r^j.-ng to clai m 20 wh e r e in th e 

CCT substrate is selected from the group consisting of 
actin, tubulin or cyclin. 

22) A binding member according to claim 21 wherein the 
20 CCT substrate is actin. 

23) A binding member according to claim 22 comprising any 
one of the amino acid sequences as shown in Fig, 10. 

"25 2-4"^)— A~b±nd±ng-member— according—to—ci-aim— 2-3— com^ 

amino acid sequence GRPRH 

25) A binding member according to any one of claims 20 to 
24 for use in binding to a CCT complex such that it 

30 blocks a substrate binding site on said CCT complex 

thereby effecting the biological activity of the CCT 
complex . 

26) A binding member according to any one of claims 20 to 
35 25 linked to a coupling partner. 
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27) A binding member according to claim 26 wherein the 

coupling partner is a second peptide and the binding 

member and the second peptide form a fusion protein, 

28) A binding member according to any one of claims 20 to 
claim 27 for use in medical treatment. 



29) Use of a binding member according to any one of 
claims 20 to 27 in the preparation of a medicament for 

10 the treatment of cancer cells wherein the medicament is 

administered to said cells to effect the biological 
activity of a CCT complex within the cell. 

30) Use according to claim 39 wherein the medicament 

15 f.ur,ther comprises a cancer drug-, 

31) A method for screening for mimetics of binding 
members according to any one of claims 20 to 27 
comprising exposing said binding members and a candidate 

20 mimetic to a CCT substrate binding site or active portion 
thereof, so that the candidate mimetic and the binding 
member compete to bind to the CCT substrate binding site; 
and detecting the extent of binding of the candidate 
mimetic or the binding member to the CCT substrate 
-2.5 ^binding_sA-te-. — — 

32) A method according to claim 31 further comprising 
screening the candidate mimetics for biological activity, 

30 33) A method according to claim 32 wherein the biological 

activity is the inhibition of cytoskeletal assembly. 

34) A method according to claim 32 wherein the biological 
activity is CCT complex dis-assembly . 

35 



AWENDEDSHEET 




71 \ 

35) A method according to any one of claims 27 to 34 

whp^ r-f^iri hhp^ binding member or the candidiate mimetic is 

immobilised on a solid support. 



5 36) A method according to any one of claims 31 to 35 

wherein the extent of binding of the candidate mimetic is 

^ detected-by— labelling_the_CCT__s_ubs±rat_e_„bin^^ 

complex or active portion thereof or by using a labelled 
antibody capable of binding to the CCT substrate binding 

10 domain. 

37) A method according to any one of claims 31 to 3 6 
wherein the CCT substrate binding site comprises the 
sequence corresponding to residues D219 to N394 of CCT5 . 

T5 

38) A pharmaceutical composition comprising a binding 
member according to any one of claim 20 to 28 in 
combination with a pharmaceutically acceptable carrier. 



20 39) A CCT apical domain having at least 80% homology with 

the amino acid sequence of D219 to N394 of CCT5 . 

40) A nucleic acid molecule encoding the polypeptide 
according to claim 39. 

"25 ^ 

41) A vector comprising the nucleic acid according to 

claim 40. 



42) A host cell comprising the vector according to claim 
30 41 or the nucleic acid according to claim 40. 



35 
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according to Article 18. A copy is being transmitted to the International Bureau. 


This International Search Report consists of a total of 4 sheets. 




Ixl It is also accompanied by a copy of each priorart document cited in this report. 


1. 


fx] Certain claims were found unsearchable (see Box 1). 


2. 


1 1 Unity of invention is lacking(see Box II). 


3. 


1 1 The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 

international search was carried out on the basis of the sequence listing 




□ 


filed with the international application. 




□ 


furnished by the applicant separately from the international application, 

1 1 but not accompanied by a statement to the effect that it did not include 
matter going beyond the disclosure in the International application as filed. 




□ 


Transcribed by this Authority 


4. 


With regard to the title, 


the text is approved as submitted by the applicant 




□ 


the text has been established by this Authority to read as follows: 


5. 


With regard to the abstract, 








the text is approved as submitted by the applicant 




□ 


tiie text has been established, according to Rule 38.2(b), by this Authority as it appears in 
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subtrates and then release them again. It may be preferable 
to obtain a binding member that binds tightly to the CCT 
complex or part thereof so that it is not released in the 
normal way. Again modification of the peptides or peptide 
5 fragments may be carried out in order to achieve optimum 
binding characteristics . 

Further, such peptides may be coupled with a coupling 
partner, preferable a second peptide derived from other 
10 than a substrate of CCT, to form of a fusion protein. Such 
second peptide may provide other characteristics such as 
the ability to cross a cell membrane so as to deliver the 
binding members into the cytoplasm. 

15 The present invention further provides polypeptides 
comprising a CCT substrate binding site or active portion 
thereof. Preferably, said polypeptide will comprise an 
amino acid sequence having at least 80% homology with any 
one of the sequences for CCT apical domain residues as 

20 shown in Figure 13, even more preferably an amino acid 
sequence having at least 90% or 95% homology with any one 
of the sequences shown in Figure 13. 

Such CCT substrate binding sites or their active portions 
25 may be used in assays for screening for further binding 
members capable of modulating the interaction of a protein 
to be folded and the CCT complex. These binding members, as 
mentioned above, are preferably peptides and may be useful 
as peptide mimetics to inhibit the interaction of the CCT 
30 complex and the protein to- be folded. Examples of such 
binding members include antibodies which may be raised 
against specific CCT substrate binding sites according to 
well known techniques. Such antibodies form a further 
aspect of the present invention and are described in more 
35 detail below. 



wo 98/53322 



PCT/GB98/01485 



34 

all lanes, CCT was incubated with peptide on ice for one 
hour. Samples were electrophoresed on 6% native gels, 
transferred to nitrocellulose membrane and incubated with 
Neutravidin-HRP (Pierce) at 2ug per ml to reveal the 
5 distribution of biotinylated peptides. The arrowed region 
(Figure IIB) shows CCT complexes bound by peptides. Figure 
lie shows the results quantitated. 

Figure 12 shows the interaction of cyclin Dl and cyclin E 

10 with CCT. p Bluescript plasmids containing full length 
mouse-cyclin Dl cDNA or human cyclin E cDNA were used to 
programme rabbit reticulocyte lysate transcription 
translation systems (Liou & Willison, EMBO J. 16, 4311- 
4316, 1997) . Time courses of interactions of cyclins with 

15 CCT were analysed on 6% native polyacrylamide gels (Liou & 
Willison, EMBO J. 16, 4311-4316, 1997). At the indicated 
times, 5]il aliquots of the lysate reactions were added to 
7 of flOml EDTA (ph 8.0) and 4 pi of 4x gel loading 

buffer and placed on ice. The lanes 1-6 show CCT a at t 

20 = 0, 5, 10, 20, 30, 60 minutes. Lanes 7-12 show pBSK CYl 
1 (mouse Dl) at t = 0, 5,10, 20, 30, 60 minutes. The right 
hand panel (lanes 13 - 18) shows a time course expression 
of cyclin E at t = 0, 5, 10, 20, 30, 60 minutes. In the 
right hand panel, the lane marked M shows the migration of 

25 molecular weight markers of 886kDa and 43 kDa. This 
kinetic analysis shows that cyclins do not appear to be 
interacting with CCT in a manner resembling bone fide 
substrates, such as actins and tubulins, but seem to have 
similar kinetics as the cycling of CCT subunits into rabbit 

30 CCT in the lysate. This suggests some regulatory role for 
the interactions of cyclins with CCT. 

Figure 13 shows mouse and Saccharomyces cerevisiae CCT 
apical domain squences CCTl - CCT8 . The amino acid and 
35 nucleotide sequence of CCT5 residues D219 -N394 is marked. 
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Figure 14 shows in graphical form the absorbance at 410nm 
for the peptides as illustrated in Table 2 in order to show 
that actin makes contacts with isolated CCTS subunit apical 
domain , 

5 

Figure 15 shows in graphical form the absorbance at 410nm 
for the peptides as illustrated in Table 2 to show that 
Groel recognises the same actin peptide sequences as CCT 
but also recognises several others in addition. 

10 

Detailed descrip-bion 
Def ixiitiions 

"CCT" shall mean the complex comprising CCT subunits a, 3, 
15 Y/ 5, e, r\ and 9 in the form of a single or double 

toroid structure described in Kubota et al, Eur J. 
Biochem (1995) 230 , p3-16. 

Parts of the CCT complex are described below as a CCT 
2 0 micro-complex, a CCT subunit, or an active portion of a CCT 
subunit , 

"CCT micro-complex" shall mean any combination of two or 
more CCT subunits. 

25 

"CCT subunit" shall mean any individual protein encoded by 
one of the CCT genes Ccta (CCTl), Cctb (CCT2), Cctc 

(CCT3), Cctd (CCT4), Ccte (CCTS), CctZl, CctZ2 (CCT6) , 
Ccth (CCT7) or Cctq (CCTS) described in Kubota et al , 
30 Eur. J. Biochem. (1995) 230 , p3-16; Kubota et al. Gene 

(1995) 154 231-236; Kubota et al FEBS LETTERS (1997) 402 
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Claims 

1) Use of a CCT complex or part thereof for identifying a 
binding member capable of occupying a substrate binding 
site on the CCT complex or part thereof. 

2) Use according to claim 1 wherein the binding member 
inhibits the binding of the CCT substrate and the CCT 
complex . 

3) Use according to claim 1 or claim 2 wherein the 
binding member is a peptide or a peptide f ragment . 

4) Use according to claim 3 wherein the peptide or 
peptide fragment is greater than 5 amino acids in length. 

5) Use according to claim 4 wherein the peptide or 
peptide fragment is from 5 to 40 amino acids in length. 

6) Use according to any one of claims 3 to 5 wherein the 
peptide or peptide fragment is derived from a CCT 
substrate . 

7) Use according to claim 6 wherein the substrate is 
selected from the group consisting of actin, tubulin or 
cyclin . 

8) Use according to claim 7 wherein the substrate is 
actin - 

9) Use according to any one of claims 3 to 8 wherein the 
peptide or peptide fragments comprises any one of the 
sequences shown in Figure 10. 

10) Use according to any one of claims 3 to 9 wherein the 
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peptide or peptide fragment comprises the amino acid 
sequence GRPRH. 

11) A method of identifying a binding member capable of 
occupying a substrate binding site on a CCT complex or 
part thereof; comprising the steps of 

contacting a candidate binding member with said CCT 
complex or part thereof; and 

determining binding between said candidate binding 
member and the CCT complex or part thereof. 

12) A method according to claim 11 wherein the binding 
member is a peptide or peptide fragment. 

13) A method according to claim 11 or claim 12 wherein 
the candidate binding member is a peptide or peptide 
fragment having an amino acid sequence corresponding to 
the amino acid sequence of a CCT substrate. 

14) A method according to claim 13 wherein the CCT 
substrate is actin. 

15) A method according to claim 14 wherein the CCT 
substrate is tubulin. 

16) A method according to any one of claims 12 to 14 
wherein the peptide or peptide fragment comprises any one 
of the sequences as shown in Fig. 10. 

17) A method according to any one of claim 11 to 16 
further comprising the step of immobilising the candidate 
binding member on a solid phase prior to contacting with 
the CTT complex or part thereof. 

18) A method according to any one of claims 11 to 17 
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wherein the CCT complex or part thereof is a CCT micro- 
complex, a CCT subunit or active portion thereof. 

19) A method according to any one of claims 11 to 18 
further comprising the step of modifying the candidate 
binding member to improve its binding with the CCT 
complex or part thereof. 

20) A method according to any one of claim 11 to 19 
wherein binding between the candidate binding member and 
the CCT complex is determined by a competitive assay. 

21) A binding member capable of occupying a CCT substrate 
binding site, comprising of an amino acid sequence of 5 
to 40 amino acids derived from a CCT substrate. 

22) A binding member according to claim 21 wherein the 
CCT substrate is selected from the group consisting of 
actin, tubulin or cyclin. 

23) A binding member according to claim 22 wherein the 
CCT substrate is actin. 

24) A binding member according to claim 23 comprising any 
one of the amino acid sequences as shown in Fig. 10. 

25) A binding member according to claim 24 comprising the 
amino acid sequence GRPRH 

26) A binding member according to any one of claims 21 to 
25 for use in binding to a CCT complex such that it 
blocks a substrate binding site on said CCT complex 
thereby effecting the biological activity of the CCT 
complex . 
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27) A binding member according to any one of claims 21 to 
26 linked to a coupling partner. 

28) A binding member according to claim 27 wherein the 
coupling partner is a second peptide and the binding 
member and the second peptide form a fusion protein. 

29) A binding member according to any one of claims 21 to 
claim 28 for use in medical treatment. 

30) Use of a binding member according to any one of 
claims 21 to 28 in the preparation of a medicament for 
the treatment of cancer cells wherein the medicament is 
administered to said cells to effect the biological 
activity of a CCT complex within the cell. 

31) Use according to claim 30 wherein the medicament 
further comprises a cancer drug. 

32) A method for screening for mimetics of binding 
members according to any one of claims 21 to 28 
comprising exposing a binding member according to any one 
of claims 21 to 28 and a candidate mimetic to a CCT 
substrate binding site or active portion thereof, so that 
the candidate mimetic and the binding member compete to 
bind to the CCT substrate binding site, and detecting the 
extent of binding of the candidate mimetic or the binding 
member to the CCT substrate binding site. 

33) A method according to claim 32 further comprising 
screening the candidate mimetics for biological activity. 

34) A method according to claim 33 wherein the biological 
activity is the inhibition of cytoskeletal assembly. 
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35) A method according to claim 33 wherein the biological 
activity is CCT complex dis-assembly . 

36) A method according to any one of claims 28 to 35 
wherein the binding member or the candidiate mimetic is 
immobilised on a solid support. 

37) A method according to any one of claims 32 to 36 
wherein the extent of binding of the candidate mimetic is 
detected by labelling the CCT substrate binding site 
complex or active portion thereof or by using a labelled 
antibody capable of binding to the CCT substrate binding 
domain . 

38) A method according to any one of claims 32 to 37 
wherein the CCT substrate binding site comprises the 
sequence corresponding to residues D219 to N395 of CCT5 
as shown in Figure 13. 

39) A pharmaceutical composition comprising a binding 
member according to any one of claim 21 to 29 in 
combination with a pharmaceutically acceptable carrier. 

40) A polypeptide comprising a specific CCT substrate 
binding site comprising an amino acid sequence having at 
least 80% homology with any one of the CCT apical domains 
as shown in Figure 13. 

41) A polypeptide comprising a specific CCT substrate 
binding site according to claim 40 having at least 80% 
homology with the the amino acid sequence of D219 to N394 
as shown in Figure 13. 

42) A nucleic acid molecule encoding the polypeptide 
according to claim 40 or claim 41. 
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43) A vector comprising the nucleic acid according to 
claim 42. 

44) A host cell comprising the vector according to claim 
43 or the nucleic acid according to claim 42. 

45) An antibody specific for a binding member according 
to any one of claims 21 to 29. 

4 6) A method of identifying binding members capable of 
occupying a CCT substrate binding site, said method 
comprising the step of screening a peptide library with 
an antibody according claim 45 and detecting binding 
between said antibody and a peptide. 

47) A method according to claim 4 6 further comprising the 
step of isolating said peptide and determining its 
ability to bind to CCT complex or part thereof. 



